The rate of peripheral circulatory adjustment at the onset of exercise was studied in six active women aged 2022 yrs. Five bouts of exercise with different duration of 15, 30, 60, 120 and 180 s were performed on a level treadmill at an intensity of 70% Vo2max. Calf blood flow was measured with a mercury-in-rubber strain gauge plethysmograph immediately after cessation of each bout of exercise. Heart rate and Vo2 were measured during running. 
The increase of calf blood flow or heart rate was fitted best by a monoexponential equa• tion, Yt=C-ae-ct, where Yt is the response at time t(s)expressed as a percentage of the value at 180-s exercise, C is 100 in the present study, and k is a rate constant. The rate constant k in the equations ranged from 0.025 to 0.179 for blood flow and 0.025 to 0.036 for the heart rate. The calculated half-times(t 1 )for the increase in blood flow averaged 12.85 s, ranging from 5.6 to 20.0 s. This was significantly (p<0.05) shorter than HRt 1;2, which averaged 21.7 s.
The present study therefore showed that the adjustment of the peripheral circulatory system at the commencement of treadmill runnning at an intensity of 70% Vo,max preceded the central circulatory adjustment. or heart rate6,9, 21, 31, 32), The rate of adjustment of the oxygen-transporting system has been suggested to be important as a limiting factor where Yt is the value at time t(s), C is a steady state value and k is a rate constant8, 28, 33 ) . In the present study, Yt is the relative increase expressed as a percentage of increase in 180-s exercise (C=100). The t 32 for the heart rate (HRt %) and blood flow (BFt 3z ) was calculated as the time for the responses to achieve onehalf of the difference between the resting and peak values for 180-s exercise.
III. Results
The The Vo2, heart rate and calf blood flow response to treadmill runing of different durations at 70% Vo2max. than that shown by heart rate (49 .4%). The difference for 60-s exercise was also significant.
When the relative increase above the resting level was plotted as a function of time , an exponential rise was shown for calf blood flow as well as heart rate. A typical rise in calf blood flow is illustrated in Fig. 2 for one subject, T. S., and is compared with the change in heart rate. Values of both calf blood flow and heart rate were fitted best by a monoexponential equation, Yt=C-ae-kt. The rate constant k in the equation ranged from 0.025 to 0.179 for the blood flow and from 0.025 to 0.036 for the heart rate, respectively.
The calculated t 1;2 for blood flow (BFt %) ranged from 5.6s to 20 .0 s, Table 2 . Half-time of the adjustment of blood flow (BFt % )and heart rate (HRt % ) Since an increase in heart rate affects the Qt 1/2 28), a slower adjustment of the heart rate indicates a slower increase in cardiac output. Therefore, the present study showed that the blood supply to the working muscle was peripherally adjusted within a short time after the start of exercise, and that the blood flow requirement of the muscle was met before the central circulatory system had adjusted to the given exercise intensity.
Among the physiological factors which affect In the present study, Vo2 was measured at the mouth, and was compared with peripheral circulation in the calf muscles. The muscle groups involved in running are not limited to the calf muscles. Therefore, the circulation to other muscles which influence the total body oxygen intake (Vo2) should be investigated to explain the time difference between peripheral circulatory adjustment and Vo2 increase.
In relation to individual differences in Volt %, Hagberg et al.10) found that Vo2 adaptation at the onset of exercise was rapid in highly trained athletes. The aerobic capacity of studied sub jects7,12, 27, 29, 34), anaerobic threshold27 and maximal peripheral blood flow immediately following a combination of arterial occlusion and toe-raising exercise27 were sigy nfiicantly related to Vo2 kinetics upon commencement of exercise. A significant relation has been found between Vo2max and Volt 1/2, and suggested that Vo2 kinetics are influenced, at least partly, by genetics29). However , no relation has yet been established between the rate of peripheral circulatory adjustment and Volt 1/2. Since the present study was not designed to determine the relation between BFt 1 and Volt %, the role of peripheral circulatory adjustment in determining Volt 1 remains to be investigated.
In conclusion, the peripheral circulatory adjustment in exercising muscle was found to precede the central circulatory adjustment at the onset of running at an intensity of 70% Vo2 
